Background: Overweight and obesity are key health problems in many countries that affect an increasing number of teenagers. Among Polish children and adolescents, the most rapid weight gain, compared to other European countries has been noted. In addition, this excessive body weight usually coexists with depressive disorders. The epidemiological scale of the problem is worrisome.
Introduction
Overweight and obesity are one of the main health problems faced by many countries around the globe. In 1977, the World Health Organization recognized obesity as a worldwide epidemic and one of the major threats to health and life. According to WHO estimates, 2.3 billion people around the world suffer from overweight and 700 million from obesity. The problem of obesity affects both highly industrialized countries as well as countries with a lower GDP [1] . Although the prevalence of obesity among adults has increased regularly in most countries over the last thirty years, it has been growing faster among teenagers and adolescents, which is a concern [2] . This is an alarming phenomenon since excessive body weight during adolescence is still present in 70% of persons during adulthood [3] . The latest published data show that about 10% of the population worldwide up to 18 years of age suffer from overweight or obesity [4] , while American studies found that excessive body weight is observed among 30 % of young people [2] .Epidemiological data on Poland are especially alarming. According to a European Health Interview Survey from 2014, overweight and obese persons in Poland, respectively, account for 36.6% and 16.7% of the overall population aged 15 years and more [5] .
The latest report of the Food and Nutrition Institute in Warsaw showed that as many as 28% of boys and 22% of girls who attend the last grade of primary school have an excessive body weight [6] . Results of the studies carried out among children and adolescents from Cracow, from 3.5 to 20.5 years of age, are similarly alarming [7] .
We have overtaken many Western countries in terms of the prevalence of overweight and obesity in children and adolescents, as shown by an ENERGI study from 2010 and by a UNICEF report [6, 8] . This analysis shows that Polish children and adolescents are suffering from the most rapid weight gain in Europe and the number of young people with excessive body weight has doubled over the last decade.
Overweight means an excessive content of fat tissue in the body, which exceeds the accepted standards and as a consequence leads to a gain in body weight, whereas obesity is a pathological accumulation of fat tissue, which exceeds the physiological needs of the body and its adaptive capabilities. Body Mass Index (BMI) is used to assess normal body weight. Overweight is defined as a BMI higher than 25 and obesity when the BMI exceeds 30. Overweight and obesity have serious health consequences. They may cause many somatic problems: low physical strength, musculoskeletal, cardiovascular and gastrointestinal diseases, diabetes type II, endocrine diseases and many other disorders. Overweight and obesity are especially dangerous in adolescence since this condition is often also present in the later period of life, increasing the risk of metabolic diseases [9] [10] [11] .
Moreover, overweight and obese persons may manifest psychological problems. They are often mocked, insulted and discriminated against, which may contribute to their withdrawal from active life, avoidance of confrontations with adversities, loss of self-confident and low self-esteem. Oversensitivity, increased tension, and anxiety are often observed in persons with excessive body weight. They are also less resistant to stress [12] . Mood swings may be often accompanied by depressive disorders.
There are many relationships between mood swings, depressive disorders, and an increased body weight. Extensive epidemiological studies, which were performed in the previous years, showed a higher risk of mood swings and depressive disorders in obese persons (BMI>30) [13] . This is especially significant during adolescence, which is a period marked by an increased risk of developing eating disorders. Emotional problems, abnormal family relationships, excessive school and parental expectations are compensated by the pleasure of eating.
On the other hand, depressive disorders in youth may be a risk factor for obesity at a later age. Studies on obesity and depressive disorders in adolescents have shown that adverse experience in the childhood and mood swings in adolescents are related to more advanced obesity and increased BMI in adult life. Besides, the more advanced the obesity, the higher their prevalence [14] .
An increased level of stress may also be a factor contributing to both depression and obesity. A high level of glucocorticoids, which is observed when under stress, contributes to an increase in appetite, and thus the quantity of eaten food.
Change in body weight, as well as, overeating may significantly affect the frequent occurrence of bad moods [15] . Along with the increasing epidemic of overweight and obesity, their growing impact on the quality of life and the risk of developing chronic diseases has been observed. They may be also risk factors for depressive disorders. Recently, many Polish and foreign studies have been published that were dedicated to the correlations between eating and depressive disorders but referred mainly to adults. There are few reports that explore this relationship in adolescents.
The fact that adolescence is a time marked by an increased risk of developing this type of disorders as well as the progressive growth of excess body weight among children and adolescents in Poland encouraged the authors to carry out their own study related to this problem.
The goal of the research was to assess the prevalence of overweight and obesity as well as depressive disorders among adolescents from the Silesian voivodship and to reveal the correlation between them.
Materials and Methods

Study Setting and Participants
The study was carried out in eight schools in Upper Silesian voivodeship including three high schools, two vocational schools, and three technical schools. The varied type of school was chosen in order to include the similar number of participants of both genders, as well as to ensure the wider scope of the study and allow for consideration of the possible role the type of school might play in the research results.
The study included 1002 students with 487 girls (48.6%) and 515 boys (51.4%) in the period from January to June 2014 and from March to June 2016. Participation in the study was voluntary and anonymous. The analysis was focused on adolescents aged from 16 to 18 years who attended high schools in Bytom, Zabrze, and Gliwice (Silesian Voivodeship) and was approved by the Bioethical Commission No KNW/0022/KB/223/14.
Data Collection
The study was based on a questionnaire which consisted of two types of surveys which were to be filled in by the respondents on their own.
The first part included the authors' survey which had previously been validated. It included a section dedicated to the respondent's personal data (gender, body weight, height, age) from which BMI was calculated and 50 questions related to eating habits, regularity of meals, snacking, physical activity and evaluation of fatigue and concentration disorders.
The Beck Depression Inventory, BDI, made up the second part of the questionnaire. This is a self-evaluation scale used to measure the severity of depression based on 21 questions, which referred to the last month before the study. Each question has four possible answers that indicate any increased intensity of symptoms and are scored from 0 to 63.
Data Processing and Analysis
By using body weight and height, BMI was calculated (body weight in kg and the square height in m) and the respondents were qualified in the following way: case of children and adolescents (up to 18 years of age), percentile norms including current height and body weight standards as well as BMI are applied. At present, percentile norms, which were developed as part of the OLAF project, are used and they were applied in the study: The correlation between the BMI group of obese and overweight adolescents and occurrence of depressive disorders (including the BDI scores) was studied, with the extension of studying other variables, which may have had an impact on the results of the study.
Statistical Analysis
The obtained figures, after feeding them into a database and the performance of an accuracy test, were submitted to statistical analysis using Statistica 12.0.A descriptive statistics was preliminarily calculated for the studied groups (size of groups, percentage fractions for quantitative variables, the mean for qualitative variables, standard deviation).
The obtained results were presented in the form of tables and diagrams. Intergroup comparisons were performed for quantitative variables with test t, and in the case of failure to meet assumptions, the non-parametric Mann Whitney U test was applied.
For qualitative variables, the Chi-squared test with proper corrections dependent on the group size was used. Value <0.05 was considered as significant in all the analyses.
Results
Overweight and obesity were reported in 240 persons who accounted for 24.7% of all the respondents. In that group, obesity was found in 136 persons (14%), while 104 persons were obese (10.7%). The group was compared to a control group of persons with normal body weight. This included 734 persons (75%). Underweight people -28 subjects (2.8%) were excluded from the study.
It was shown that overweight and obesity were associated with gender. Body mass index for boys was statistically (p=0.0011) higher than BMI for girls. Overweight and obesity was found in 28.5% of the boys and 20.7% of the girls. A marked difference is visible in the case of obesity which affected 17.8% of the boys and 9.8% of the girls. Normal body weight was reported in 71.5% of the boys and 79.3% of the girls (Figure 1 ).
Figure 1: BMI classes and gender
The study showed a statistically significant (p=0.0292) relationship between BMI and the type of school. The highest number of students with abnormal body weight was found in technical schools and they accounted for 27.8% (17.2% of overweight persons, 13.9% of obese persons); this number was 26.7% (17.2% of overweight persons, 9.5% of obese persons) in vocational schools and 19.8% in high schools (11.4% of overweight persons, 8.4% of obese persons).
Body weight was affected to a great extent by the regular consumption of meals during the day-in particular, the regular consumption of breakfast. More people eating breakfast manifested a normal body weight (65.3%) when compared to non-breakfast eaters (34.7%) and this was statistically significant (p=0.0199).
A statistically significant relationship (p=0.0000) between regular breakfast eating and type of school was revealed. The highest number of breakfast eaters was in the high schools (72.8%) where the highest number of people with normal body weight was also found.
It was noticed that there was a statistically significant (p=0.0000) relationship between adolescents developing overweight and obesity and the abnormal body weight of family members. As many as 77.3% of persons who reported such a problem in their families, suffered from excessive body weight. That group included 40.2% of overweight people and 37.1% of obese people.
It was shown that 43.3% of the surveyed adolescents (422 persons) manifested depressive disorders which in 29.9% (291 persons) were mild, in 6% (59 persons) moderate and 7.4% (72 persons) severe. Figure 2 shows the statistically significant (p=0.0002) relationship between depressive disorders and gender. Girls accounted for 49.9% of the group of persons who reported depressive disorders and boys accounted for 37.2%. Differences between girls and boys were present in all the Beck categories. There is a relationship between The Beck Depression Inventory and the prevalence of overweight and obesity in adolescents. There were more persons with depressive disorders (60.4%) in the group of overweight and obese people (the study group) than in the group of people with normal body weight (the control group), where they accounted for 37.7%.
Gender was a statistically significant (p=0.0256) factor in the concurrence of depressive disorders and overweight or obesity in adolescents. There were 71.1% if girls and 53.2% of boys in the group of overweight and obese persons. Differences between girls and boys were visible in all classes of depressive disordersmild, moderate and severe. A clear difference between girls and boys was especially observable in the aspect of severe depressive disorders. Such symptoms were reported by twice as many girls (13.4%) as boys (6.3%) ( Table 1) .
No statistically significant (p=0.0825) relationship was found between the severity of depressive disorders and type of school attended by the adolescents. A statistically significant (p=0.0000) correlation was found between depressive disorders and comfort eating. The problem of consuming food when concerned or troubled affected 62.8% of those with depressive disorders and 37.2% of those without them.
In the case of overweight and obese people (the study group), there is even a stronger and statistically significant (p=0.0000) need to alleviate stress with additional servings of food (76.4%) when compared to the control group (55%) ( Table 2 ).
It was shown that 36.3% of the surveyed adolescents reported the reduced concentration and learning difficulties.
That problem was present in 62.7% of those (p=0.0000) with depressive disorders. Overweight and obesity among adolescents contributed to the concurrence of depressive disorders, reduced concentration and learning difficulties. As many as 70% of subjects with excessive body weight (the study group) also manifested depressive disorders, reduced concentration and learning difficulties (p=0.0135). This was observed in 60.2% of adolescents with normal body weight (p=0.0000). These results are presented in Table 3 . 
Discussion
Based on the analysis of the collected material, it was found that the problem of excess body weight affects 24.7% of adolescents, aged from 16 to 18 years, from Silesian schools. These results are consistent with the latest reports from WHO [1] , the results of the European Health Interview Survey (EHIS) from 2014 and the studies of the Food and Nutrition Institute in Warsaw [5] . In terms of Poland, these figures are higher than the national average (22.3%) and lower than in the Mazowieckie (32%) or Lodzkie (29.8%) voivodeship [6] .
There are many studies which confirm the relationship between abnormal body weight and gender. In Krzyżaniak's studies , the proportion of overweight students was 21% for boys and 15% for girls and obesity was diagnosed in 5.1% of boys and 3.7% of girls. Furthermore, the results of the Health Behaviour in School-aged Children (HBSC) study which was conducted in the 2013/2014 school year, confirmed that overweight and obesity are developing decidedly more frequently among Polish boys and girls (respectively 19.2% and 10.4%). This is confirmed by the author's study which showed abnormal body weight in 28.5% of boys and 20.7% of girls [16, 17] .
Shaping good eating habits among adolescents is affected by many different factors, although family and school have the greatest impact. According to various scientific reports, the family home is one of the most important sources of knowledge on nutrition [18, 19] . There is a relationship between overweight and obesity among adolescents and the abnormal body weight of family members, as demonstrated by the author's own study. It turned out that 77.3% of adolescents with excessive body weight reported this problem in their family.
The author's own research showed a correlation between abnormal body weight and the type of school attended by the adolescents. The highest number of people with abnormal body weight attended technical schools (27.8%), with 26.7% attending vocational schools, and 19.8% in the secondary schools. On the one hand, this resulted from the higher number of boys (with a higher proportion of overweight and obesity) in technical and vocational schools and a majority of girls (with a higher proportion of normal body weight) in the secondary schools.
On the other hand, when analyzing boys and girls with excessive body weight in individual types of schools, it was noticed that the number of overweight and obese boys is lower in secondary schools (22.3%) than in vocational schools (33.8%) and technical schools (26.7%). Given the above, it can be concluded that in the secondary schools, there is higher awareness of eating habits and choices. Due to the lack of literature data on this relationship, a detailed analysis of the effect of the school environment on nutritional education as well as lifestyle should be a subject of subsequent studies.
Insufficient knowledge of students on the regularity of meals, including eating breakfast, proved to be a contributory factor to excessive body weight. The relationship between the regular consumption of breakfast and body weight was examined in the author's own group. Normal body weight was reported in 65.3% of those who eat breakfast whereas this figure was 34.7% among non-breakfast eaters. Besides, it turned out that the highest number of breakfast eaters attend secondary schools (72.8%), where the proportion of overweight and obese people was the lowest. This relationship was confirmed by the Król et al. studies which were performed among a group of adolescents living in a Silesian agglomeration [20] .
In the study group, a higher number of students of secondary and technical schools eat breakfast when compared to vocational schools. Ilow also writes about the role of regular meals, including breakfast [21] .
Scientific reports show that 70-80% of obese adolescents will become obese adults with a high risk of complications including ischaemic heart disease, arterial hypertension, type 2 diabetes, gastrointestinal diseases, endocrine disorders and many other health problems [9] [10] [11] .
When discussing the consequences of obesity, psychological outcomes such as depressive disorder, non-acceptance of one's own appearance and lower social evaluation cannot be overlooked. Adolescence is a time marked by an increased risk of developing such disorders. Dymowski and Nowicka-Sauer studies showed that 25.7% of high school students suffer from depressive disorders [12, 32] . The author's own study revealed depressive disorders in 43.3% of the surveyed adolescents (mild-29.9%, moderate -6%, severe -7.4%).
There are many studies on the relationship between obesity and mood swings, anxiety and depressive disorders. The first survey study was conducted by Simon, et al. Other studies by Mooreville Shomaker, et al. as well as Marmorstein NR, et al. show that early depressive disorders in adolescents are associated with a subsequent risk of obesity and vice versa-obesity in the early youth is related to the increased probability of subsequent depressive disorders [22] [23] [24] . The author's own research showed that there are significantly more people with depressive disorders (60.4%) among overweight and obese adolescents than among those with a normal body weight (37.7%).
Gender plays a significant role in the case of concurrence of depressive disorders as well as overweight and obesity in adolescents. This relationship is described by Łuszczyńska and Bąk-Sosnowska [15, 25] . In the author's own study on a group of persons with abnormal body weight, depressive disorders were reported by 71.1% of girls and 53.2% of boys. There may be various reasons behind these disproportions. In the case of girls, it might result from the greater environmental and media pressure related to appearance and their own exaggerated expectations. In the case of boys, cultural patterns, which sometimes prevent them from admitting to weakness and depression, as well as attaching too much importance to their appearance, may play an important role. [26] [27] [28] [29] [30] .
This was also shown in the author's own study where the problem of reaching for food when feeling stressed affected those from all classes of depressive disorders (mild, moderate and severe). It was additionally shown that this problem was even more intense among overweight and obese adolescents.
Furthermore, the author's own study showed that adolescents with depressive disorders have reduced concentration and learning difficulties. This problem affects 62.7% of students. It turned out that overweight and obesity contribute to the concurrence of depressive disorders, reduced concentration and learning difficulties. Nearly 70% of the respondents with abnormal body weight showed depressive disorders and concentration problems as well as learning difficulties. A similar correlation was observed in a prospective study performed by KorczakLimpan among a group of 3294 subjects [31] .
Conclusions
To sum up, the problem of overweight and obesity in adolescents is an alarming phenomenon, since it affects almost ¼ of high school students, mainly boys. Abnormal body weight is caused, in the first place, by poor eating habits and excessive body weight in family members. More than half of adolescents suffer from depressive disorders, reduced concentration and learning difficulties. There is a correlation between overweight and obesity, and the development of depressive disorders, reduced concentration and learning disabilities among adolescents. Scientific reports show that an excessive body weight may be both the cause and the consequence of depressive disorders in adolescents. Furthermore, the study results have shown that the excessive body weight exacerbated depressive disorders, which was particularly evident among girls.
These findings also reinforced the tendency towards comfort eating and contribution to a deterioration of concentration and learning difficulties, which accompany depression. Finally, it is crucial to provide an effective health education for prevention of obesity to adolescents, their parents, and teachers, at an early stage of the development.
